Abstract. This paper deals with some results concerning multiplication and comultiplication modules over a commutative ring.
Introduction
Throughout this paper, R denotes a commutative ring with identity.
Let M be an R-module. M is said to be a multiplication module if for every submodule N of M there exists an ideal I of R such that N = IM . Equivalently, M is a multiplication module if and only if for each submodule N of M , we have N = (N : R M )M [8] .
The dual notion of multiplication modules was introduced by H. AnsariToroghy and F. Farshadifar in [1] and some properties of this class of modules have been considered. M is said to be a comultiplication module if for every submodule N of M there exists an ideal I of R such that N = (0 : M I). Also, it is shown [1, 3.7] that M is a comultiplication module if and only if for each submodule N of M , we have N = (0 : M Ann R (N )). More information about this class of modules can be found in [2] , [3] , [4] , and [5] .
A proper submodule N of M is said to be prime if for each a ∈ R, the homomorphism M/N a → M/N is either injective or zero. M is said to be a prime module if the zero submodule of M is prime [7] .
A non-zero submodule N of M is said to be second if for each a ∈ R, the homomorphism N a → N is either surjective or zero [11] . A submodule N of M is said to be copure if (N : M I) = N + (0 : M I) for every ideal I of R [6] .
M is said to be co-Hopfian if every injective endomorphism f of M is an isomorphism [10] .
M is said to be a domain if Zd(M ) = 0, where Zd(M ) is the set of all zero divisors of M [3] . 
Main results
we have
(e) Let N be a minimal submodule of M and let X, Y be two submodules of
In the first case, we have
which is a contradiction. In the second case, (N/K) ) and the proof is completed. Since R is a Noetherian ring, it is enough to show this locally. Thus we may assume that R is a local ring. Since I is a pure ideal of R, we have I = 0 or I = R. If I = 0, then both sides of the equality is M . If I = R, then the copurity of N implies that
It follows that M is co-Hopfian. 
